INTRODUCTION

D URING THE LATE 1990S AND EARLY 2000S, THE
U.S. housing market experienced a remarkable boom, which led to sharp increases in residential property taxes. U.S. Census data indicate that from 2000 to 2005, median housing values went up by 50 percent and median property taxes rose by 30 percent in real terms. Anecdotal evidence suggests that such unexpected rises in property taxes may induce elderly homeowners, especially those housing-rich but income-poor elderly homeowners, to increase their labor supply by delaying retirement. Unfortunately, there have been no systematic studies investigating the link between property taxes and elderly labor supply. This paper serves as the fi rst attempt to study this link.
Property taxes may potentially infl uence elderly labor supply through two channels: income effect and liquidity constraint. Because higher property taxes reduce after-tax income, elderly homeowners may respond to property tax increases by consuming less leisure and supplying more labor. Property taxes may also cause elderly homeowners to increase their labor supply because of liquidity constraints. For example, according to the 1992-2004 Health and Retirement Study (HRS) sample, 10 percent of the homeowners between age 50 and 75 reported paying 9 percent or more of their income for property taxes. For 25 percent of these homeowners, annual property tax payments represented at least 40 percent of household fi nancial assets. The lack of liquid assets among many elderly homeowners makes them vulnerable to increases in property taxes. Therefore, they may have to delay retirement, reenter the labor force, or work longer hours in order to stay in their homes.
On the other hand, property taxes may not have a signifi cant impact on elderly labor supply for two reasons. First, property tax increases are often driven by soaring housing prices. Higher housing prices make homeowners wealthier, and the housing wealth effect would cause homeowners to reduce their labor supply. Second, elderly homeowners may respond to rising property taxes by relocating to low-tax areas or by downsizing to smaller houses rather than by increasing labor supply. In fact, Shan (2008) fi nds evidence suggesting that property taxes raise the mobility rate among elderly homeowners. If elderly homeowners have already lowered their property tax burdens by moving to low-tax areas or smaller houses, it may no longer be necessary for them to increase their labor supply at the same time.
In this paper, I empirically test the relationship between property taxes and elderly labor supply. Specifi cally, I use panel data from the 1992-2004 Health and Retirement Study (HRS) and newly collected data on state-provided property tax relief programs to estimate the property tax effect on the labor supply of homeowners aged 50-75. In particular, I focus on three labor supply measures in my regression analysis: retirement, reentry to the labor market, and working hours. Because property tax payments may be endogenous to individuals' labor supply decisions, I exploit the variation in state-provided property tax relief programs and construct simulated relief benefi ts as instruments for property taxes. Such simulated relief benefi ts measure the generosity of property tax relief programs and thus, are negatively correlated with property tax payments. The simulation procedure makes sure that these instruments contain only the variation in program rules and depend exclusively on state, age, and year. To the extent that state, age, and year are exogenous, these simulated instruments satisfy the exclusion restriction.
The central IV estimation results cannot reject that property taxes have no signifi cant impact on elderly homeowners' decisions to retire, to reenter the labor force, or to increase working hours. Such fi ndings imply that incidences reported in news articles where elderly homeowners have been delaying retirement to keep up with rising property taxes are unlikely to be representative. Elderly homeowners may have chosen to move rather than to increase labor supply in their effort to reduce property tax burdens.
The rest of this paper proceeds as follows. The second section reviews the existing literature. In the third section, I describe the data used in this paper. I explain my empirical strategy and discuss
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Hui Shan, Board of Governors of the Federal Reserve System the estimation results in the fourth section. The last section concludes and points out policy implications of this paper.
PREVIOUS STUDIES
There is a sizable prior literature on retirement behavior. Earlier works on retirement incentives of Social Security benefi ts, including Diamond and Hausman (1984) , Burtless (1986) , Krueger and Pischke (1992) , and Blau (1994) , generally fi nd that even though the effect of Social Security is statistically signifi cant, it is small relative to the trend toward early labor force exit among older men. More recent works adopt the "option value" approach developed by Stock and Wise (1990) and estimate the dynamic effect of Social Security and pensions on retirement decisions. Samwick (1998) , Chan and Stevens (2004) , and Coile and Gruber (2007) implement such dynamic models and show that forward-looking incentive measures for Social Security and private pensions are signifi cant determinants of retirement.
The stock market boom and bust, as well as the remarkable housing value run-up in recent years, have provided researchers arguably exogenous sources of variation for studying retirement behavior. Using the HRS data, Coronado and Perozek (2003) fi nd that individuals who held corporate equity immediately before the bull market of the 1990s on average retired earlier than those who did not. Sevak (2005) compares individuals with defi ned-contribution pension plans and individuals with defi ned-benefi t pension plans. She fi nds that unexpected gains in wealth during the 1990s bull market induced earlier retirement. Using the HRS, Current Population Survey (CPS), and Survey of Consumer Finances (SCF), Coile and Levine (2006) exploited both the stock market boom in the late 1990s and the stock market bust in the early 2000s to study the impact of wealth shocks on retirement decisions. They fi nd that the stock market has very little infl uence on aggregate labor market behavior. Farnham and Sevak (2007) and Goodstein (2008) use cross-MSA variation in housing price movements to identify the wealth effect on retirement timing. They fi nd that increases in housing wealth raise the probability of retirement signifi cantly.
Property taxes are responsible for approximately 72 percent of all local tax revenues, representing the most important tax revenue source for local governments. In 2004, property tax collections in the U.S. exceeded $300 billion.
1 The housing market boom of the late 1990s and early 2000s led to signifi cant increases in residential property taxes. Such steep rises in property taxes may be more burdensome to elderly homeowners than to nonelderly homeowners because elderly homeowners typically live on fi xed and limited incomes. A few studies have looked at the link between property taxes and elderly homeowners. Farnham and Sevak (2006) test a life-cycle Tiebout model using the 1992-2000 HRS data and local fi scal data. They fi nd that cross-state, emptynest movers experience reduced exposure to local school spending and property taxes. Seslen (2005) examines the effect of property taxes on elderly homeowners' downsizing decisions in a competing risk framework. Using the 1969-79 Retirement History Survey (RHS), she fi nds little evidence that property taxes affect elderly homeowners' decisions to move or to liquidate their housing wealth. Shan (2008) investigates the causal effect of property taxes on elderly homeowners' moving decisions. Using the 1992-2004 HRS data and data on state-provided property relief programs, she fi nds that rising property taxes induce higher mobility rates among elderly homeowners.
To my best knowledge, this is the fi rst study to look at how property taxes affect labor supply. Property taxes are the most important tax revenue source for local governments, and property tax relief programs cost about $10 billion annually in the United States.
2 Studying the behavioral impact of property taxes on elderly homeowners is indispensable for any welfare analysis of property taxes and property tax relief programs. Additionally, while most elderly labor supply studies focus exclusively on retirement decisions, this paper examines both the extensive margin -whether rising property taxes induce elderly homeowners to delay retirement or reenter the labor force; and the intensive margin -whether elderly homeowners work longer hours when property taxes increase.
DATA DESCRIPTION
The data used in this paper has two components: the Health and Retirement Study (HRS) and newly collected data on property tax relief programs. The HRS is a biannual panel of a nationally representative sample of elderly and near-elderly individuals in the United States. At present, seven waves of the survey (1992) (1993) (1994) (1995) (1996) (1997) (1998) (1999) (2000) (2001) (2002) (2003) (2004) have been released to researchers. The HRS includes households from four different cohorts: the HRS cohort (born between 1931 and 1941) , the AHEAD cohort (born before 1924), the "Children of the Depression" (CODA) cohort (born between 1924 and 1930) , and the "War Baby" (WB) cohort (born between 1942 and 1947) . 3 The HRS cohort appears in all seven waves. The AHEAD cohort was fi rst interviewed in 1993 and then in 1995. Since 1998, the AHEAD cohort has been interviewed concurrently with the HRS cohort biannually. The CODA and WB cohorts appear only in the last four waves (1998) (1999) (2000) (2001) (2002) (2003) (2004) . The raw dataset has 26,867 individuals and 126,104 person-wave observations.
The HRS data have detailed information on demographics, health, labor supply, and fi nances. Whenever possible, I use the RAND HRS Data File, a user-friendly version that contains a subset of HRS variables.
4 Figure 1 plots the empirical retirement hazard rate for homeowners between age 50 and 75. Conditional on being in the labor force, the probability that one retires within the next two years goes up with age. For both males and females, the hazard rate increases sharply around age 60 and again around age 70.
To measure changes in labor supply, I use three outcome variables: retirement, reentry to the labor force, and working hours. I defi ne retirement as a transition from working or being unemployed to being retired or out of the labor force. Similarly, a transition from being retired or out of the labor force to working or being unemployed is defi ned as reentry to the labor force. Working hours refer to the self-reported total number of hours worked during the past year. Table 1 shows that on average, the 2-year retirement rate is 18.3 percent for males and 20.4 percent for females in the sample. The average 2-year reentry rate is much lower: 5.8 percent for males and 5.2 percent for females. Conditional on being in the labor force, male respondents report an average of 2,283 annual working hours, and female respondents report an average of 1,880 annual working hours.
The key independent variable in this paper is property taxes. In all seven waves, respondents were asked to report the amount of property taxes paid on their primary residence during the past year. I assume these self-reported property tax payments are the actual payments after all relevant property tax exemptions, rebates, or refunds have been applied. Such an assumption is crucial for the fi rst-stage regression in my IV strategy. For programs where participation is automatic and property tax bills are mailed to homeowners after benefi ts have been netted out, this assumption seems justifi ed. For programs where homeowners receive rebate checks soon after paying property taxes, it is unclear whether respondents report their before-relief property tax payments or after-relief property tax payments. For programs that are implemented by state personal income tax credits, respondents are likely to report their before-relief benefi ts for two reasons. First, relief benefi ts are usually received long after homeowners have paid their property taxes. Second, property tax relief benefi ts may appear less salient on state personal income tax returns. For example, fi lers may view property tax credits that they claim against income tax liabilities as income tax relief benefi ts rather than property tax relief benefi ts. Recent studies including Chetty, Looney, and Kroft (2007) and Finkelstein (2007) suggest that tax salience could have a signifi cant impact on behavior. Therefore, I exclude in my regression analysis states where relief benefi ts are granted by tax credits on state personal income tax returns. 5 The dropped observations represent about 25 percent of the sample. I also drop individuals living in mobile homes and individuals living on farms or ranches because these properties may be treated differently from other residential properties for tax purposes. Table 1 displays summary statistics of key demographic and socioeconomic variables for the retirement, reentry, and working-hour samples. By defi nition, individuals have to report "working or unemployed" to be included in the retirement and working-hour samples. Individuals have to report "retired or out of labor force" to be included in the reentry sample. Unsurprisingly, individuals in the retirement and working-hour samples are younger, healthier, better-educated, and have signifi cantly Note: One has to be working or unemployed at time t to be included in the retirement sample. One has to be working at both time t and t+1 to be in the working-hour sample. One has to be retired or out of labor force at time t to be included in the reentry sample. Property tax, household income, house value, and fi nancial wealth are in 2000 dollars. Individual weights are applied.
higher household income than individuals in the reentry sample. Individuals in the retirement and working-hour samples also live in more expensive houses and pay higher property taxes than individuals in the reentry sample. On the other hand, they have lower fi nancial wealth than their counterparts in the reentry sample. Such a pattern in housing wealth and fi nancial wealth suggests that homeowners may transform their housing wealth into fi nancial wealth by downsizing as they age and exit the labor force. In addition to the publicly available HRS data, I obtained restricted access to household-level geographic identifi ers in each survey year, including state, county, census tract, and zip code. The state identifi er is crucial in my analysis because it links households with the state-provided property tax relief programs for which they are eligible. The county identifi er allows me to control for countyyear level unemployment rates published by the Census Bureau in my regression analysis.
The second component of the data used in this paper is the data on property tax relief programs. As of the present, all 50 states and the District of Columbia have some form of property tax relief programs for homeowners, especially for lowincome and elderly homeowners. Broadly speaking, there are four categories of relief programs: Homestead Exemptions and Credits, CircuitBreakers, Deferral Programs, and Limitations. Shan (2008) has detailed descriptions on how these programs work, how the data were collected, and how these programs are codifi ed. At the end of the process, a computer program is written to produce three output variables: the amount of benefits from homestead exemption, homestead credit, and circuit-breaker programs that a homeowner is eligible for, whether eligible for an "assessment value freeze" program, and whether eligible for a "property tax freeze" program. Such output variables can be generated for any homeowner in the United States in any year between 1990 and 2004 provided that input parameters, including state of residence, year, age, income, house value, Social Security income, marital status, household size and wealth, are non-missing.
EMPIRICAL STRATEGY AND ESTIMATION RESULTS
In this section, I present the empirical model and estimation results in studying the effect of property taxes on elderly homeowners' decisions to retire, to reenter the labor force, and to increase working hours. Estimations are performed for men and women separately. Robustness checks and extensions are carried out and discussed at the end of this section.
Property Taxes and Retirement Decisions
To investigate whether property taxes have an impact on retirement behavior, I start with a simple probit model
where retire ist indicates whether household i in state s retired between time t and t + 1, θ s denotes state fi xed effects, δ t denotes year fi xed effects, and the covariate vector X ist includes a constant, income quintile indicators, house value quintile indicators, fi nancial wealth quintile indicators, race/ethnicity (i.e., white, black, and Hispanic), whether married, education categories (i.e., less than high school, high school graduates, some college, and college graduates), whether hospitalized between the last interview and the current interview, whether have pension coverage, whether have retiree health insurance coverage, county unemployment rate, industry fi xed effects, occupation fi xed effects, and age fi xed effects. 7 The key variable of interest in equation (1) is Tax ist , property tax payments by household i in state s at time t. If higher property taxes cause elderly homeowners to delay retirement, then we expect β 1 < 0.
Columns (1) and (3) in Table 2 present estimation results of equation (1) for males and females, respectively. To make the results interpretable, I show marginal effects of independent variables by calculating the predicted marginal effect for each observation and then averaging them across all observations. To be consistent with results presented later in this section, standard errors shown in parentheses are bootstrapped by 500 random draws with replacement. I implement a block-bootstrap scheme to make certain that observations are clustered at state level in estimating standard errors. The estimated effects of property taxes are negative as expected, but statistically insignificant. The magnitudes of the marginal effects are small, suggesting that a $100 increase in annual property taxes is associated with a 0.03 percentage point decrease in 2-year retirement rate for men and 0.09 percentage point decrease for women. There are two reasons why such estimates of β 1 may be inconsistent. First, property taxes are used to provide local public services. Higher property taxes often correlate with better local public services. If local public services such as parks and senior centers are complements to the consumption of leisure, we will not be able to estimate β 1 consistently without controlling for local public services which are unobservable to econometricians. Second, property tax payments are self-reported in the HRS. To the extent that elderly homeowners do not know or report property taxes accurately, measurement errors will cause attenuation bias in estimating equation (1). To deal with these two problems, I use measures of property tax relief program generosity to instrument for property taxes.
More specifi cally, I use the set of instrumentsSimBenefi ts ist , ValueFreeze ist , and TaxFreeze ist -that are described in detail in Shan (2008) . Because property tax relief benefi ts reduce property tax payments, these measures of program generosity should be negatively correlated with property tax payments. Such a negative correlation serves as the fi rst stage in this paper. On the other hand, these instruments essentially capture variations in property tax relief program rules and are rid of variations stemming from individual characteristics. Thus, they are orthogonal to the individual level error term ε ist and satisfy the exclusion restriction. Table 1 illustrates the summary statistics of SimBenefi ts ist , ValueFreeze ist , and TaxFreeze ist . In the retirement sample, 5.0 percent of males and 9.3 percent of females are eligible for relief benefi ts from homestead exemptions, homestead credits, and circuit-breakers. Conditional on eligibility, the average benefi ts from these programs are $144 for males and $202 for females. In addition, 7.5 percent of both males and females are eligible for assessment value freeze programs; 13.4 percent of males and 14.7 percent of females are eligible for property tax freeze programs.
To implement the simulated IV strategy in a probit framework, I use the 2-step estimator suggested by Rivers and Vuong (1988) . 8 Beside computational ease, the Rivers-Vuong 2-step IV approach has another appealing feature. The usual probit t-test on ν̂, which is a consistent estimate of the fi rst-stage error term, is a valid test of the null hypothesis that Tax ist is exogenous. Such a test is equivalent to the Hausman specifi cation test suggested by Hausman (1978) . Because I use a 2-step procedure to estimate the IV-probit model, standard errors need to be adjusted accordingly. I choose to obtain consistent estimates of standard errors by bootstrapping in lieu of the delta-method for two reasons. First, bootstrapping is computationally easier to implement. Second, bootstrapping provides higher-order refi nements while the deltamethod is only a fi rst-order approximation. Columns (2) and (4) of Table 2 show the IVprobit estimation results using SimBenefits ist , ValueFreeze ist , and TaxFreeze ist as instruments. The estimated marginal effects of property taxes remain negative and statistically insignifi cant. The magnitudes of these marginal effects become much larger than the probit results. They suggest that a $100 increase in annual property tax payments reduces the 2-year retirement rate by 0.71 percentage points for men and 1.35 percentage points for women. Given the average 2-year retirement rate of 18.3 percent for men and 20.4 percent for women, these represent a 3.9 percent decline in retirement rate for men and 6.6 percent decline for women. Although the point estimates imply a sizable property tax effect on retirement behavior, the standard errors are large and we cannot reject the null hypothesis that property taxes do not affect retirement. Note that the fi rst-stage F-statistic is only 2.10 for the male sample and 14.28 for the female sample. Stock, Wright, and Yogo (2002) suggest that the rule of thumb for detecting weak instruments is to check whether the fi rst-stage F-stat exceeds 10. By this standard, the male sample may have a weak instrument problem and the IV-probit estimates may be biased in the direction of the probit estimates. Moreover, the Hausman test rejects the null hypothesis that property tax payments are exogenous in the female sample but not in the male sample.
The estimated marginal effects of the other covariates are mostly consistent with our expectation and previous literature's fi ndings. For example, health shocks, approximated by the indicator variable "whether the respondent was recently hospitalized," raise the 2-year retirement rate by 5 percentage points for both men and women, or a 25 percent increase from the baseline level. Financial wealth is correlated with higher probability of retirement. However, such a correlation should not be interpreted as causal since individuals who have strong desires to retire early may have saved more aggressively over their life cycle. In addition, male respondents who have retiree health insurance coverage are more likely to retire than those who do not, but the effect is insignifi cant for females. Female respondents who have pension coverage are less likely to retire than those who do not, but the effect is insignifi cant for males. Black and Hispanic women are more likely to retire than white women, although race/ethnicity does not appear to matter among male respondents. Such differences between males and females highlight the importance of analyzing male and female individuals separately in studying labor supply behavior.
Property Taxes and Reentry Decisions
In the previous section, I estimate a retirement regression model and the results cannot reject the null hypothesis that property taxes do not have a signifi cant effect on elderly homeowners' retirement decisions. In this section, I explore the impact of property taxes on labor force reentry behavior in a similar regression analysis by estimating the following probit model:
where reentry ist indicates whether individual i who is out of the labor force at time t reenters the labor force between time t and t + 1. If higher property taxes cause retired elderly homeowners to reenter the labor force, then we expect β 2 > 0.
I again use SimBenefi ts ist , ValueFreeze ist , and TaxFreeze ist as instruments for property taxes to obtain consistent estimates of β 2 . As shown in Table 1 , individuals in the reentry sample are relatively older and have lower household income because they have to be out of the labor force to be in this sample. As a result, they are more likely to be eligible for property tax relief programs that target low-income and elderly homeowners. On average, 22.5 percent of males and 27.2 percent of females in the reentry sample are eligible for homestead exemptions, homestead credits, or circuit-breakers; 10.1 percent of males and 10.8 percent of females are eligible for assessment value freeze programs; and 17.6 percent of males and 18.1 percent of females are eligible for property tax freeze programs. The average 2-year reentry rate among homeowners age 50-75 is low, 5.8 percent for males and 5.2 percent for females. Table 3 presents estimation results of both probit and IV-probit specifi cations for males and females separately. For the male sample, the estimated marginal effect of property taxes is positive but statistically insignifi cant in the probit specifi cation. The marginal effect doubles in the IV-probit specifi cation, but remains statistically indistinguishable from zero. For the female sample, both the probit and IV-probit specifi cations produce negative estimates of β 2 , and the marginal effects of property taxes on reentry behavior are also statistically insignifi cant. The fi rst-stage relationship between property taxes and the instruments are strong, with an F-statistic of 138.47 for the male sample and 11.09 for the female sample. All told, the evidence does not support the claim that homeowners who face higher property taxes are more likely to reenter the labor force.
Estimation results displayed in Table 3 also suggest that both male and female Hispanic homeowners are more likely to reenter the labor force than white and black elderly homeowners. When county unemployment rate is high, older men and women are less likely to reenter the labor force. Higher income is correlated with higher probability of reentry behavior, especially among male homeowners. Among female homeowners, individuals who live in more expensive houses are more likely to reenter the labor force. Among male homeowners, individuals with more fi nancial wealth are less likely to reenter the labor force. Moreover, negative health shocks appear to prevent older men from reentering the labor force. Married women are less likely to reenter the labor force than their unmarried counterparts.
Property Taxes and Working Hours
The previous two sections have examined the property tax effect on the extensive margin of elderly labor supply, namely, whether to exit or reenter the labor market. In this section, I investigate the intensive margin of labor supply by estimating the effect of property taxes on elderly homeowners' working hours. I employ a regression model in the following form:
where hours ist is the total number of hours individual i reports working at time t conditional on being in the labor force. If higher property taxes indeed induce elderly homeowners to work longer hours, we expect β 3 > 0.
As before, because Tax ist may be endogenous to individuals' labor supply decisions and cause bias in estimating β 3 , I use measures of property tax relief program generosity, SimBenefits ist , ValueFreeze ist , and TaxFreeze ist , to instrument for Tax ist. Note that the fi rst-stage relationship between property tax payments and property tax relief program generosity may be weak in the working-hour regression. Elderly homeowners have to be in the labor force at both time t and t+1 to be considered in this analysis. Hence, individuals in the workinghour sample are relatively young and have higher household income. Such characteristics imply that they tend to be ineligible for property tax relief programs that are designed to help low-income and older homeowners. Therefore, the correlation between property tax payments and property tax relief program generosity may disappear. For example, Table 1 shows that on average only 4.7 percent of males and 9.0% of females in the working-hour sample are eligible for homestead exemptions, homestead credits, and circuit-breakers; 7.3 percent of males and 7.3 percent of females are eligible for assessment value freeze programs; and 13.3 percent of males and 14.6 percent of females are eligible for property tax freeze programs. On average, the male respondents report to work 2,283 hours annually and the female respondents report to work 1,880 hours annually. Table 4 presents the estimation results of the OLS and 2SLS specifi cations for males and females separately. In the male samples, the OLS estimate suggests that property taxes have a positive, small, and statistically insignifi cant effect on working hours. In the female sample, however, the OLS estimate suggests that property taxes have a negative and statistically signifi cant effect on working hours. Such a counterintuitive result may refl ect that property taxes are endogenous to labor supply decisions. For instance, homeowners who have strong preferences for local amenities such as parks and senior centers also prefer consuming more leisure and work fewer hours. If they choose to live in areas with high property taxes and better local amenities, we would observe a negative correlation between property tax payments and working hours. Once property taxes are instrumented using relief program generosity measures, the effect of property taxes on working hours appears to be negative and statistically insignifi cant for both the male and female sample. The estimated coeffi cients are large, but the standard errors are also large and I cannot reject the null hypothesis that property taxes have no impact on elderly homeowners' working hours. Similar to the retirement analysis, the fi rststage relationship between property taxes and the instruments is weak for males in the working-hour sample, probably because they have high incomes and they tend to have younger spouses. On the other hand, the fi rst stage F-statistic is 18.31 for the females, suggesting that I do not have a weakinstrument problem in the female sample. Nevertheless, the 2SLS estimate of the coeffi cient on property taxes does not support the hypothesis that higher property taxes induce elderly homeowners to work longer hours.
Results shown in Table 4 also suggest that income is highly correlated with working hours. In the male sample, black homeowners work fewer hours than white and Hispanic homeowners. In the female sample, homeowners with higher financial wealth appear to work fewer hours. Married women work fewer hours than women with other marital statuses. Women with college degrees work more hours than women with less education. Female homeowners living in counties with high unemployment rates work slightly fewer hours compared with those in counties with low unemployment rates.
Robustness Checks
In previous sections, I have used a simulated IV strategy to identify the potential effect of property taxes on elderly homeowners' labor supply decisions both on the extensive margin and the intensive margin. The estimation results suggest that property taxes may have no signifi cant impact on elderly homeowners' decision to retire, to reenter the labor force, or to increase working hours. In this section, I carry out robustness checks by using various subsamples. Because the weak-instrument problem may exist in the male retirement sample and the male working-hour sample, I focus on females when analyzing retirement and workinghour responses, and I look at both males and females when studying reentry behavior.
In the fi rst robustness check, I limit the sample to homeowners of age 55-70 and investigate whether the estimates change once homeowners younger than 55 or older than 70 are dropped. In the second robustness check, I exclude elderly homeowners who live in California because Proposition 13 may have created a very unusual institutional setting. Proposition 13 was adopted in California in 1978. It limits property tax rates at 1% and requires assessment values to grow no more than 2 percent per year unless the house is sold and reassessment is carried out. In the third robustness check, I drop individuals who claim to be self-employed because self-employed individuals may face higher or lower costs than others when adjusting their labor supply. Lastly, I exclude elderly homeowners who report having moved between time t and t+1 and focus on individuals who stay in the same house in both periods.
In the retirement analysis, the estimated marginal effect of property taxes is negative across subsamples for female respondents, which is consistent with the hypothesis that rising property taxes induce elderly homeowners to delay retirement. However, none of the estimates is statistically different from zero at conventional confi dence levels; and, thus, I cannot reject the null hypothesis that property taxes have no signifi cant impact on retirement behavior. In the reentry analysis, the estimated coeffi cient on property taxes is positive in some cases and negative in others. In addition, they are all statistically indistinguishable from zero. Therefore, there appears to be little evidence that elderly homeowners who are out of the labor force actually reenter the labor force in order to boost their incomes and pay for rising property taxes. In the working-hour analysis, most estimates of the property tax effect are negative, which is inconsistent with the notion that higher property taxes may have caused elderly homeowners to work longer hours. Additionally, none of the estimates are statistically signifi cant.
In summary, despite efforts to identify the link between property taxes and elderly labor supply using various subsamples, there appears to be little evidence suggesting that property taxes play a signifi cant role in elderly homeowners' labor supply decisions. Note that the instruments used in this paper to identify the causal effect of property taxes -simulated relief benefi ts from homestead exemptions, homestead credits, and circuit-breakers, eligibility for assessment value freeze programs, and eligibility for property tax freeze programs -affect property taxes of only homeowners who are eligible for property tax relief programs and actually take up these programs. To the extent that these people are more sensitive and responsive to property taxes, the estimates presented here may provide the upper bound of the property tax impact on elderly labor supply. Therefore, fi nding little evidence supporting the claim that elderly homeowners respond to rising property taxes by increasing labor supply in this paper implies that property taxes probably play an insignifi cant role in labor supply decisions of the general public.
CONCLUSIONS
Property taxes are the most important tax revenue source of local governments in the United States. The recent housing market boom led to substantial increases in property taxes which in turn have caught the attention of both policymakers and the general public. News articles have reported anecdotes of elderly homeowners delaying retirement in the face of rising property taxes, but, until now, there has been no empirical study on the relationship between property taxes and elderly labor supply. Exploiting the arguably exogenous variation in state-provided property tax relief programs, this paper is the fi rst study that examines the role property taxes play in elderly homeowners' labor supply decisions. I examine both the extensive and intensive margins of labor supply behavior. Overall, I fi nd little evidence supporting the claim that elderly homeowners have been delaying retirement, reentering the labor force, or working longer hours to deal with increasing property taxes.
In the regression analysis, I have to focus on people who are in the labor force in order to study retirement and working-hour behavior. This limits the power of my instruments signifi cantly in the retirement and working-hour regressions among male respondents because these people are often too young and their incomes tend to be too high for them to be eligible for property tax relief programs. Since weak instruments may bias the IV estimates, the lack of a signifi cant estimated relationship between retirement and working-hour responses and property taxes in the male sample in the IVprobit specifi cation does not completely rule out the possibility that property taxes play an important role in older men's retirement and working-hour decisions. On the other hand, the fi rst-stage is quite strong in the reentry analysis. Nevertheless, there appears to be little evidence of labor force reentry response to property taxes.
Taken together with Shan (2008) , the fi ndings of this paper have important policy implications. Shan (2008) shows evidence suggesting that higher property taxes induce higher mobility rates among elderly homeowners. Property taxes may affect elderly mobility through various channels: the income effect, the liquidity constraint effect, and the substitution effect. The income effect exists because increases in property taxes are equivalent to declines in after-tax income. The liquidity constraint effect means that elderly homeowners would have preferred staying in their homes if they were able to afford rising property taxes. The only reason that they move in response to higher property taxes is that they have no incomes or liquid assets to pay for increases in property taxes. The substitution effect refers to the fact that elderly homeowners, who typically do not have school-age children living in the house, often fi nd the marginal cost of paying high property taxes exceeds the marginal benefi t of consuming local public services such as schools. Thus, increases in property taxes may trigger an adjustment in their choice of housing consumption bundles, and such an adjustment is usually accomplished by moving. These different mechanisms have different welfare implications. Although Shan (2008) shows the relationship between property taxes and elderly mobility, she does not identify whether this relationship is driven by the income effect, the liquidity constraint effect, or the substitution effect. On the other hand, property taxes affect elderly labor supply only through the income effect and the liquidity constraint effect. This paper fi nds little evidence supporting that property taxes play a signifi cant role in elderly homeowners' labor supply decisions. It points in the direction of property taxes infl uencing elderly mobility through the substitution effect. In this case, property tax relief programs may have kept elderly homeowners in their homes when they optimally should have moved to areas with lower property taxes and fewer public services.
